Laser spectroscopy of odd-A copper isotopes
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Laser spectroscopy: experimental technigue
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Laser spectroscopy: experimental setup

Dye laser

Wavelength 648nm,
Doubled to 324nm

mirror

charge exchange

Cell (200°C) _ \
o electrostatic
Photomultiplier tubes deflectors lon beam
Vipeor =V —1 th
. ) laser ~ 7 transition
Varying post-acceleration J1-p5°

_ Accumulation time: 5-100ms
(Ug+M,c*)? Bunchwidth: 251s

voltage to scan frequency: \/ M 26° RFQ beam cooler/buncher
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Results — Spectra
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1J44b/JUN45
Interactions

Theoretical models

®Cu="Ni+ p+2n
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GXPF1 interaction

®Cu=""Ca+9p+10n
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e Spin inversion at "°Cu is well reproduced
*The g-factor trend is not reproduced due to missing excitations over Z,N=28

Vingerhoets et al., PRC 82, 064311 (2010)
Cocolios et al., PRC 81, 014314 (2010)



Odd-A Cu g-factors
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» GXPF1 reproduces the g-factor trend very well



Odd-A Cu quadrupole moments
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* No sign of increased core polarization beyond N=40

e Is there a discrepancy for the neutron-deficient nuclei?
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Odd-A Cu quadrupole moments
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Yes, GXPF1 underestimates the core polarization for neutron deficient Cu nuclei!



Conclusions and Outlook
Conclusions
* The magnetic moments, quadrupole moments (and differences in mean square

charge radii) of the copper isotopes *2Cu - °Cu have been measured at COLLAPS,
ISOLDE.

 Background reduction of 10° and more due to the RFQ beam cooler/buncher
allows measurements on more exotic isotopes.

 The spin inversion at 75Cu is well predicted by JUN45 and jj44b interactions,
however the relative trend could not be reproduced without including excitations
across Z,N=28.

* The quadrupole moments show no sign of increased core polarization beyond
N=40.

» The quadrupole moments show a discrepancy for neutron-deficient copper
Isotopes.
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SCu: Spin assignment
Flanagan et al., PRL103, 142501 (2009)

ACS,) 1 ACPy)

300 400
00 Cu, 1=5/2 liso
, 600T )
S soof 1300
3
© 400f . 1 |
3001 bk E!”';;:u:ll H L !'II | : ':"I:!.!:::l IIIIIIII :I.I. | Tt |' N
200 —! . : 200
4200 4500 4300
Relative frequency (MHz)
o 123n { - Yield ~ 5 10% ions/uC
e =52 - Accumulation time 100ms

| =712 - Background reduction of 103

A (*Syp) = +1592(1) MHz
- ————m . — == I----.""%'_-' B(2P3/2):'34(2) MH?z

b SPIN OF 75Cu IS 5/2

[
65 67 69 71 73 75 77
mass number



eS8 5 1350
52 1311 -
5/2 1213 32122
1/2 1228172 1211 (1/2) 1170
5/2 1156 /21156 ] )
S 5 = g2 e = ~
5/2 339 5/2 332 5/2 1028 e L sos 12872 5/2 863
12687 1/2 670 12638 ML
1/2 502 1/ 523 1/2 508
_— = 0] 1/2 475
32Gs 32GS 326G | 3268 3268 326Gs | 326s 326s 3gs | 3268 3268 326s |326s 32Gs 326GS |3265 3068 32Gs
I | I I I _‘_ I _‘_ I ] _‘ L} I ol e L=
GXPFl . .. Expt mel . Expt. [GXPF1 Expt. |GXPFI ot IGXPF1__ Expt. IOXPEL . Tt
A GXPFIA GXPF1A GXPFIA T GXPF14 BXPC GXPF1A 4 GXPF1A E¥PU
‘u u ‘u u, ‘u u
28 30 32 34 36 38




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17

